Abstract
Source of material
CS2S3 was prepared from a stoichiometric mixture of the elements (Cs -99.5%, Strem; S -99.99%, Heraeus) in liquid ammonia under argon atmosphere. CsPbPS4 was prepared by the reaction of CS2S3, Pb (99.9%, Aldrich), P2S5 (99.99%, Alfa), and S in an 1:1:1:6 molar ratio. The reaction mixture was thoroughly combined in a nitrogen-filled glove-box and loaded into a glass tube (Duran), which was evacuated (1 χ 10~3 mbar) and flame sealed. The ampoule was placed in a computer-controlled furnace and heated to 773 K, then kept at this temperature for 6 days, and afterwards cooled to 373 Κ at the rate of 2 K/h, then turned off the furnace. To remove unreacted Cs x PyS z the solidified melt was washed with dimethylformamide and acetone. The product consisted of transparent yellow crystals which are stable in air and moisture. A semiquantitative EDX analysis indicated the presence of all four elements (Cs, Pb, Ρ and S) in an approximate atomic ratio of 1:1:1:4.
Discussion
In the course of our ongoing work on alkali metal thiophosphates we have prepared CsPbPS4. The title compound has a structure similar to that of the previously reported KPbPS4 [1] and is closely related to those of the other alkali metal ortho-chalcophosphates studied to date, namely KEUPS4 [2] , KEuPSe4 [3, 4] , and CsPbPSe4 [5] tetrahedra. With two of the tetrahedra it shares a common edge while with two others it is only corner-linked ( figure, bottom) . The Pb-S distances found in CsPbPS4 range from 2.910(3) A to 3.208(2) A and compare very well with those reported for KPbPS4 [1] . The [PbPS4] n "" layers are separated by Cs + ions which have an irregular sevenfold coordination and the Cs-S distances range from 3.469(3) A to 4.012(3) A. This environment of Cs atom has already been observed in CsPbPSe4 [5] . The size of the alkali metal cation is small compared with the distance between adjacent [PbPS4]n"~ layers. This is probably the reason for the large and strongly anisotropic displacement parameters. The average Ρ-S distance within the PS4 unit (2.045(3) A) is in good agreement with the Ρ-S distances found in related phases. 
